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Abstract of JP5279414 

PURPOSETo obtain a star polyvinyl acetal useful as a paper processing agent, adhesive, etc., by 
converting a star polyvinyl ether prepared by using a specific polyfunctional initiator to a star polyvinyl 
alcohol and acetalizing the alcohol. CONSTITUTION:(A) A vinyl ether of formula II {R<3> is 
monofunctional organic group comprising tertiary carbon atom, benzyl group which may contain 
substituent group, etc.) is polymerized by using an adduct of a polyfunctional alkenyl ether of formula I 
(R<1> is H or methyl; (n) is 3 or 4; R<2> is trifunctional or tetrafunctional organic group) with a cation 
donor as an initiator and the reaction is stopped by a terminator to synthesize a star polyvinyl ether of 
formula III ((m) is 1-10.000 integer; Z is terminator residue). (B) The star polyvinyl ether is treated with 
an acid and converted to a star polyvinyl alcohol of formula IV. (C) The star polyvinyl alcohol is reacted 
with an aldehyde of formula V (R<4> is monofunctional organic group) to produce a star polyvinyl 
acetal of formula VI (sum of (x)/2 and (y) is 1-10,000; (x) and (y) are arranged at random). 
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[0 0 4 7] r<Z>«i3®iC<£ffl$tt-5»i: L-Ctt. ^^{bTK 

[0 0 4 8] :^¥^m<OmM^}) lf::^/^r'fe^— [VI] 
f^. M^jJ^y l:f-/wr>'i'=3--/V' [IV] tcT/i^-T^t: K 

[V] ^K«*j«<D#ftT-CiSmTSlS^ii:Sr<!:(cJ:i9 
^^R^nSo [VI] ^mK^r> 

«:«Jfc», ^m^V t:*^/wr/W3-/w [IV] >S:9 5t:ex 
±(?D7Ki-S«U. ov>-e?aSSr 1 0-8 snctcW^b 
©H^iK^TyUT^t K [V] $r^PL. :^a5><?5^l6 

[VI] tm^ti^o Tfv-fM K [V] <r>-m<r>^m&^ 

[0 0 4 9] ;*:^§^lcJ:^MM3J<y t*n/uT-fe^-/u[V 
I]lCioJtSa'&afm (=x/2 + y) fil-lO,- 0 0 

0. L<l^4-5, 0 0 0. MJ-if*U<(^l 0 — 

1, 0 0 ocoffiffl-CfcSo ^i^Jfe. y''yi3fvm.^x^>^^)\f 

-/WT/U^-zW^-g^^i-S^i^. S-g^^l 0 OJlJJLT<Dt> 
(D^ $>^l/^J:i5, 0 0 0:^_b60t><^^'a^^-r5^i:Ji# 

ttf^. fi-g-Smiii-i d, 00 0 (^-scom^S) 
*>5}6^e>. =2|s:<K-efi:fe«c-e3-3o, 0 0 0, ra^^^® 
-eri:^(^c-e 4 — 4 o , o o o (of^mxm^& ^ i ^ Jii*J 

[0 0 5 0] M^jKy e::i/ur-fe^—/W[VI] (CASH'S X 

[0 0 5 1 1 M^TKy er^/VT-fe^— /^[VI](?5fiflc5p*|| 

L<l^l'-i. 3-C*>So 
[0 0 5 2] 

[H^^J] i^T> 5is:^5^O|^li£0!I^K5^-r^o ^To3l 
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88 "sKy :x5=-u:^y/VKF-8 0 2, KF-80 3, K 
F - 8 0 4 ; F^^Smm. S$ 3 0 0mm) «P ^Je):fco 
/Ky-^-Ofti^otti ^H-NMR (0:*:m^KGSX 
-2 7 0. 2 7 0MH2) J: *;£b;feo 
*^^5fe3feSti' (P5i:K#FTK. r2 7 0-3 OJ ) 

•e. Bt/^ji^ftit^syjEfti («P*Sf^mSi> tmp-s 

[0 0 5 31 «'^l6«flI-effiV>yS:#WIBr/l->$r:=i/l^:i:-7^ 
[00 54] 1 (Hlr^T/W>5r::^y^^— r/KO^ 

Si) 

3 1 8l^$:iix.fc::^^ :j^S5{Ho p :7 ^ n 

l[*#ffl^Tlvl 5 0mnc2-tKn:^r 

6 (ppm) : If^^ c 
e 
b 
d 



ixnif^/Vtrcii/Vm— 7^yW9 . 96g (113^ y ^/V^) 
^«e{C7K#fb"^by !>A«&*2. 7 1 g 

(1 1 3^ y^/p) Sr^^rau ttSr^ia-ci^fflJii^b 
:fco ov^'T?. ccoJK^chyp^vv-iftiJ^ny Kio. og 

(3 3. 7^y^/V) b^-n-y^/vrv^^»y^ 
AiJ^nyKO. Sg^^Dx.. 8 0t:"C4^WRlS^tTo 

(1 : 1) -e^^gfiu 1. 3, 5— <^--^>'hy 
y (2-li'^tidf.>» ai^/v (*3<Z)l# 

n<Oit^m ^#fCo : 7 0%. : 3 2. 5- 

3 4.0^ (^n&f^^) . m^^U^^^ h/KNujo 



1) 



= 1 7 4 0cm" 



= 1 6 2 0 cm" 



= 8 3 0 cm 



[0 0 5 51 ^HNMR::^:^i5^ b/l^ (2 7 OMHz, C 
DC U ) <^ai^1it : 



lfb2 9l 



a 

[6] 




COO 




4.00 (t, 6H, -CH2 -) 
4.00^4.15 (dd, 6H, =CH2 ) 
4.50 
6. 30 
8. 80 



(t, 6H, -CH2 -) 
(d d, 3H, =CH) 

(s, 3H, ^^m) 



[00 561 2 (E.'smr/i^^=^/i^^—'r/i-(Dm 

Si) 

I'T. ^*»fflMT{ci;?;^f^/w;:^/v:7;^:^f-i^K7 5m 1 

{Cl, 1, 1 - K y ;^ (4-t: Ku^v^^^cn^yV) 

:/io. Og (3 2. e^V^M $r^»^-fr. ^iSt- 

TKKft^hy ^^<^«&5l?2 3. 5g (5 8 7^y^/W) ^ 

^:tiPL. ?S^7 5'CT*3NF^a*^L;fco ov^T^ :L(Dm 

{C2-:^^ C2n^^/Wtr::^/W:3i— X/^5 9. 7ml (5 8 

7^y^/w) ^m^s 8ox:'x^5f^mRj$:^^n^fto ^ 
ii:^m:^m^^nm 1 1 mmi^^mm^m i , i , i - 

hy:^ [4- (2 -e::^n^i/) :x h:^>-:7zii:=i/W] :3i 
6 (ppm) : tf— 



iH^ : 9 2-9 3*t: (S^Mfettfi) 



/^(Nujol) 
-1 



= 1 6 2 0 cm 



v,>», = 830cm 



[0 0 5 71 ^HNMR>^^^J^ h/W (2 7 OMHz, 

DC 1 3 ) oai^fii: : 
[{t:3 0l 




a 
d 
e 
g 
f 
b 
c 



6 2%. 

2.05 (s, 
4.00 (t, 
4.15 (t, 
4.00^4.25 (d d, 
6.50 (d d, 3H, 



3H, CH3 ) 
6H. -CH2 
6H. -CH2 



-) 
-) 

6 , = C H2 

= CH) 



[00581 mnm 3 m-^mr^i-^^/i^:^- 



6. 80 

7. 00 



(d, 6H, 
(d, 6H. 



3?*K) 
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tci, 1, 4, 4-'rh^=^;^ (4-fc Kt3^f->:73:r:. 
yw) V^n^:^1^:/l 0. Og (2 2. 1 ^ y ^/W) ^ 
SffiJC7K»>fk:^hy !>^»*2 1. 2g (5 

5 3. 9ml (5 3 0:^i;^/U) ^^JDX.. 8 0t:-e5«F 



CH2=CH-0 



CH2 = CH-0^0 

^HNMR;^^^ h/W (2 7 OMH z, CDCl 
6 (ppm) : tf — ^ a 
d 
e 
g 
f 
b 
c 

C 0 0 6 0 ] w&m 1 

y) y h/nf^ic, t — T^yU^ 2 . 0 U :y 

h/W (3. O^/uy v iy h^u) »ft|L. -tr^O. sy 

2'=e/lx//y h/U) <D1, 4-v^::^^f->' 

--'^■»^>'"C^3RL^1, 1, 1" h'J;^ [4- (2-^^ 

r^a:^riX) h ^ :7 r^yU] :x^>' (##^ 2 CD>ft:^ 
^) <h h y :7/u::d-ag^K (CF3 COOH) tcof^;lJD#: 
0. 5 y 3/ h/V (1. 7 ^ y */U/y h/W) , *5j;t/ 

5 y 5/ hyu (5. 0 ^ y^yw/y hyi-) ^wCOWg-C^ 

[00 6 1] ^<D^. ^aor:/^:^r7K^^tf^ iJ'y 
— yi' ( 1 7 0 ^ y ^yw/ y 5^ h/^) (omMcX ^ 
W±\^1t. SJcSiS-g^^^3fe"fm»7K»fK (8 vol %) 

[ 0 0 6 2 ] -^rc^JIS*. Mn = l. 6X10^. Mw/ 

Mn=l. 0 4(7)H*®MMjKy t ~y^y^t^::^y^':I^— 
xy^;55#P>tv;fco :i<?5MnOffl«. mP(*:i5>^:d^e>H 
*:<^tt»^3d5^^-r 5 ^ L:^tf3f ffi 1. 8X10^ tJ; 




SL. 1. 1, 4, 4-7^h7^J5^ [4- (2-lf::^n 
:Arv-) :3i h:^v':7iiinyl^] v^^a^:^-y-i^ 9 1 S 
itO^b-g-W ^nit. : 4 8%. iSLSC : 1 3 7. 5 

-1 3 9t: (8kn&m&) . *^«JR:?^^^ h/KNujo 

1) : V c=c = 1 6 2 0 cm"*, v ^ = 8 3 0 cid"*o 
[0 0 5 9] 
[fb3ll 



de , g 
0-CH=CH2 



P-CH=CH2 

2.25 (m, 8H, ti^^^>^m) 
4.00 (t. 8H, -CH2 -) 
4.15 (t, 8H, -CH2 -) 
4.00^4.25 (d d, 8H, =CH2) 
6.50 (d d, 4H, =CH) 

6.80 (d, 8H, ^mm) 

7.00 (d, 8H, ^mm) 

[0 0 6 3] rOzKy Ikg^. hyU^iiXl 0 OmKr 

[0 0 6 4] rOJKy-^— fi:, *HNMR*5j:t;5i Rjx 

h^\^(Dm\^\z^ ^ . H:*:^MM2Ky iT-yvryu^i — 
yw-efc-SwiriiSBa^^tbifeo C<D7Ky -^-cD3tefi^i!9fi 
-g^a^fi 1 , 7 0 0 -Cfe !9 . thSLffi 1 , 8 0 0 ^ <fc < -S: 

[0 06 5] C (DEJf^m^ y fcr:=^ywryv=i— yW 3 2 0 g 

^*&7K3 4 10 g^5 y y hyK^-fe>'^7i//i':7^>^=>(:: 
Att. MS9 5*C-C^^(cffii»S-fr^c -tcos. «?aSr 
5 Ot^tCiJ^i^b. 3 5%i&fe2 6 0 g ^^X.;^^. an 
?&aiL. T-fe: hTyUr't Kl 6 0 g ^;(ni^7t i: M 

fe»*ds*ftiiL^o ov^-esJE&^l-g4fe?^6 ot:jc#ja 

SJSryi^t K^l^5feb. 7}f y ir^ywr-fetJ'-ywS:^ 
fcc wOTir^— yWl:ffi«:7 1. 4^yV'%-efcofco 
[0 0 6 6] <H>ts:^MM>Ky t -:/^/WhrrLyU3i-.'r 
y^>*HNMR. CDC 1 3 tpiBIS 

[{1:3 2] 
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L ^ 9 0 J3 

C(CH3)3 i(CH3)3 

6 (ppm) : t"— ^ i 0. 90 ( 2 7 mH, CH3 ) ^ 
f 1.20 (9 H, CH3 ) 
g 1.40'-2.00 (6mH, -CHg -) 
a 2. 10 (3H, CH3 ) 
d, e, h, k 3.00-^4.00 

c 4. 10 (6H, -CH2 -) 
j 4.65 (3H, CH) 
b 6.75'-'7.00 (12H, 
[0 0 6 71 <H*:«Mm^!; br:=i/vr/U=i-/V>^H Ut3 3] 

NMR. STKS^bDMSO^'SIS 

CH3-C-KOV0 0-CH4CH2-CHtej-CH2-CH i 

^ OH OH J3 

I i 

6 (ppm) f 1.20 (9H, CH3 ) 

g 1.40 {6mH, -CH2 -) 
a 2. 10 (3H, CH3 ) 
d. e. k 3.00^4.00 

h 3.80 (3mH, -CH-) 
c 4.10 (6H, -CH2 -) 
j 4.80 (3H, CH) 
i 4.20--4. 70 (3mH, OH) 
b 6. 75'-7. 00 ( 1 2 H, 3?#JS) 
[0 0 6 8] <H5^«MM^y fcrn/Pr-fei5'-/W>*H [{t;3 4] 

NMR. fiTK^^kDMSOifay^ 

a r/_ ca cJa ^ , ^ , ^ ^ ^ OCH, 

C H3- C-Kp> 0 O-CH-t CH2-C H - CH2-C H^CH2-C H->yrr CH2 - C H „ 
L ^ 6 . 6 OH 

CH3 

i 

6 (ppm) : fc?*— iJ' j 0.90 (9 xH, CH3 ) 
f 1.20 (9H, CH3 ) 
g + k 1.00'-'2.00 (1 2 xH+6 yH. -CH^ -) 
a 2.10 (3H, CH3 ) 
d, e, p 3. 00--4. 00 

h, 1 3.80 (6 xH+ 3 y H, -CH-) 
t 4.00-'4.50 (3 yH, OH) 
c 4.10 (6H, -CH2 -) 
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n 4.80 (3 H, 

i 4. 50-^4. 80 

b 6. 75-^7, 00 

[00 69] mmm 2 

/W2. 7 ]) y h/i- (3. y h/U) 

[0 0 7 0 ] -^rO^g:^. Mn = 3. 2X10®. Mw/ 
Mn=l. 0 6cDH:*:iPMM^y-<:/v^/H^'^/l^^— r 

[0 0 7 U ;ic03Ky-7— 2kg<£:l. 4 i;^;^^:¥'!^:^5 0 

^=^r^^t^:^^ y-^i^'cm^U mi&fj:^^mm^^ 



CH) 

(3 xH, -CH-) 

(1 2H, ^^m) 

[0 0 7 2] ;icD3Ky ^HNMR*5<J:a^I R<5^ 

^mtii, 6 0 o-cfc?). tfirmi. 800t<fc<-S: 

[0 0 7 3] r(D=5|s:®7K!; if^/wryw=3— yw3 3 1 g 
^S®7K2 8 8 5 g{C9 St-CS^^PUybo tcoWi. ?«M 
^3 0t:tC^fiFL. 3 6%:^^2 7 0 g$r;tlDx.fc^. ^ 
^/ur/i^H Kl 7 3 g^^IPxi. llfea^^WW^'^ 

fzo ov^•T?s^S^'g^^^6 ot:(c#^aL. 2^ra>!ni^» 
{bSf^es. 3%-c$>oyto 

[00 7 4] <H*:^MS3}^ ]) ^^Z^/UtTz^/UoL—y'/U 
>^HNMR. CDC I3 fpMM 
Ut3 5] 



f 

CH3- C- <Q)^0 0-CH^CH2-C 

CH2' 



CH2-CH 



6 (ppm) 



^ f 

■g+ i 
a 

e , n, 
c 
k 
b 
j 



1.20 (9 H. CH3 ) 

1.40--2.00 (1 2mH, -CH^ -) 

2. 10 (3H, CH3 ) 




1 3. 00—4. 00 
4.10 (6H, -CH2 -) 
4.65 (3H, CH) 
6.75'-7.00 (1 2H, . 
7.10 (5mH, ^^m) 

[0 0 7 5] <E.:^m^^^V tT^/WT/U^— y^>llli6 NMR, fiTk^fbDMS Otf»ai^ 

BajicoH>fs:^MM>Ky \f=-;\^r/\^^—/y^(omtm\io [{1:3 6] 

[0 0 7 6] <H;*:®MS3J^y tf::^/W>^^7-/l^>^H 

' q 
a ri- ^ ^"^3 g K g h I t l OCH3 ^ 

CH3-C-m>-0 0-CH4CH2-CH-CH2-CH^CH2-CH)yrTCH2~CHp 

OH OH J 

CH3 k 

6 (ppm) : M*—^ k 0.90 (9 xH. CH3 ) 
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f 



d. 



1,20 
1.00- 
2. 10 

3. 00' 
4.00' 
4. 10 
4.80 

4. 80 
6. 75 
3.80 



g+ i + 1 
a 

e, q 
n 
c 

P 
i 
b 

h, t 

[0 0 7 71 mmm s 

yVoc— 7"/^2. 0ml (3. ]) <y V^V) JSrffiV\ 

\0 0 7 B\ ^(O^^^^ Mn = 2. 0 X 1 0® . Mw/ 
Mn=l. 0 5coH:z|s:^MM^Ky h y T^^ywvy/Whf::^ 

;5i^bH:*:oK^^;e>5^^-rS ^ UfcH-^ffl2 . 1X10 

[0 0 7 9] ;ifD7}<y -e— 1 g ^oi^y — /V5miici^«? 
^-^^ 1 N±^g^7K^?Ki omi^jijDx.. ^mr* 

[0 0 8 0] C<D^y -7— fi:. *HNMR:feJ:05l R;^ 

f 

CH3 



CH2 -) 



(9H, CH3 ) 
-2.00 ( 2 4 xH+6 y H, 
(3H, CH3 ) 
-4. 00 

-4.50 (3 y H, OH) 

(6H, -CH2 -) 

(3H. CH) 

(3xH, -CH-) 
-7.00 (1 2H, ^^m) 

(6 xH+3 yH, -CH-) 

^mt\, SOOT-fc!!). thSmi, 800^<t<-ife 
[0 0 8 1 1 :i(7)H>fs:^3}<y tf:^/WT =3-/^3 2 0 g 

^se*3 4 1 0 g(c9 5*t:-e^«bybo ^<7>«. ffiia 
^5 0X:(ci^i^b. 3 5%ii:^i 7 1 g^^P^fc^. :7 

3:::^/PT/W7^t Kl 7 3 g ^^Dx.. «l^«&*^«f tti ^^i: 

l^^b. /Ky if:=^/vy'in^/wrir^-/i-^^§fco :i<^:7 
[0 0 82] <H3tJ:i^MM7Ky h y y f^/vix y /wtr;=./v 

7"/V->^HNMR. CDCI3 tpaij;^ 
[<b3 7] 



CH3-C-|<Q)-0 0-CH-(-CH2-CFHnTCH2-CHj 



S,(CH3)3 

I 



Sl(CH3)3 



6 (ppm) : fcf^^ i 
f 
g 
a 

d , e , h , 
c 
j 

b 



0.90 (2 7mH, CH3 ) 

1.20 (9 H, CH3 ) 

1.40'-'2.00 (6mH, -CHg -) 

2.10 (3H, CH3 ) 

k 3. 00—4. 00 

4.10 (6H, -CH2 -) 

4.65 (3H, CH) 

6.75—7.00 (1 2H, 3?#S^) 



[0 0 8 3] <=*:^M^2Ky tr::i/Vr/Vn— >rU>^J6 

[0084] < H*«MMjK y zc ::^/ur ir ^ - 



[^b3 8l 
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f 

CH3 



a r/. V"^ 9 9 h . I . ?CH3 

CH3-C-KO/-O 0-CH-(-CH2-CH-CH2-CH-)x^CH2-9H^y=T-CH2-CHu 



6 (ppm) 



6' 

1.20 (9H, 



tr— f 

g + k 
a 

d, e , p 
h, 1 
t 
c 

n 
i 

b+ j 

[0 0 8 5] 4 

h/v (3. o^/^/.y ^h/v^) mmi^s -^rr-^o. sy 

H/v (1. 2^/\^yV hM (Dl, 4-v^::^^1^>' 
^=^1^>'-C*3RUyi:l, 1, 4, 4-v^h7^:^[4- 



CH3 ) 



OH) t(DnfNi»o. 5 y 5^ h/i- (1 7 ^ y^/v/y 3/ 

^l^l^mmo. 5]) yh/i^ (17^ y ^yu/y y h/i^) 

[0 0 8 6] ^(D^. (p^m<or>'^=^ri^^^t^;^^ J 
( 1 7 0 ^ y ^/v/ y y h/w) cD^;!nilc<t •? s-g^^ 
f^ikUTto ^^Sjl-g^^^^fe-r^^g^TK^fft (8 vol %) 

[008 71 ^<7)J^«:. Mn = 1 . 6X10=. Mw/ 
Mn=l. 0 5 0Eg*«M^3!Ky t 
'r/^^5#P>^^fco :::60Mn<offitt. i^m{i^i^^fi^hm 
^coft^^i^s^^-rs <i: uyhtfS^iS i . S x i o= t J: 



1. 00'-2. 00 (1 2 xH-h6 yH, -CHg -) 

2. 10 (3H, CH3 ) 

3. 00~4. 00 

3.80 (6xH+3yH, -CH-) 
4.00-^4.50 (3 y H. OH) 

4. 10 (6H, -CH2 -) 
4.80 (3 H, CH) 
4.50-^4.80 (3xH, -CH-) 
6.75-'7.00 (1 2H+1 5xH. 3S=#iS) 

[0 0 8 8] rOJKy-^— Ikg^r. h/W3i>^l 0 y 3/ h 

ywc^^^it. ;io^fK'f{cmSot:T-*{t:7K^;</^^. 
1 o5^ra/-<yy Vi/^-fr^^ci-s. efe«&*A5«:iRu 

y-/^-e2fc#u. ^iRnc^f^^^^iirrxKy-^-^iHia 

[0 0 8 9] rOsKy-^— fi. ^HNMRi3<tUJ I RJ^ 

7 0 0-C*>f9. ttSL^ei, 8 00i:J:<-S: 

[0 0 9 0] C<DEg:4s:^2Ky l:r;:i/^r/^=3— v'^3 2 0 g 
^JWtKS 4 1 0 giSrS y 3/ hyKO-fex'?^y/H7 7:^=3lc 

5 0t:tc:{^«FLv 3 5%JSK2 6 0 gS:;!?0;tyt^> SS 
?&SiL. r-fe hr/V7^t Ki 6 o gSr*n;iyti: w'?^. m 

U 2^r^^JDfRi»fi£«, 7KI5fe. ^'fPUT. fii^^ioJ:!)^^ 

:/bc ror-fe^— /Ht:Sfi7 1 . 4^yw%-C*>o/s:o 
[00 9 1] <Bg*:^MS3^^y t 7^ 



{CF3 CO 



/U>^HNMR. 
[fl:3 9l 



CDC 1 3 



^^^^^^ 



c d 



f 

CH3 

I 



0CH3 



(CH3)3 4(CH3)3 



6 (ppm) : If— ^ i 0.90 (3 6 mH, CH3 ) 
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f 1.20 (1 2 H, CH3 ) 

g 1.40--2.00 (8mH, -CHg -) 

a 2. 10'-2.40 (8H, i^i^ti^^^^m) 

d, e, h, k 3.00-^4.00 

c 4. 10 (8H, -CH2 -) 

j 4.65 (4H, CH) 

b 6.75^7.00 (1 6H, 
[0 0 9 21 <m:^m^M^V lfc:^/vr/U=3— /V>^H Ut4 0] 

NMR. fi7k^>fl:DMSOtfS!l^ 



, r b C d g , g OCH3 

ATV^ <O>-Cr^0-CH4CH2-CH-)jnCH2- CH, 

\5l7L'^ * 6h in 

i \ ^ 

8 (ppm) : f 1.20 (1 2 H, CH3 ) 

g 1.40 (8mH, -CH2 -) 
a 2.10—2.40 (8H, i^^ n^^'^Z^m) 
d, e, k 3.00--4.00 

h 3.80 (4mH, -CH-) 
c 4.10 (8H, -CH2 -) 
i 4.20--4.70 (4mH, OH) 
j 4.80 (4H. CH) 
b 6.75—7.00 (1 6H, 5?#i^) 
[0 0 9 3] <m:^m^M^V tf^ywr-fei?^— /V>^H Ut4 1] 

NMR> M:^^itDMSO^m^ 

. r± >4 f"' » - = - ' • ^ 

/TV- \0>- 0 0-CH-t CH2-C H - CH2-C H^CH2-CH4yZf CH2 - C H ^ 
VlTL^ ^ 0^ i^O OH OH 

CH3 

i 

6 (ppm) : t"*— j 0.90 (3 6mH, CH3 ) 
f 1.20 (1 2 H, CH3 ) 
g + k 1.00—2.00 (8mH, -CH^ -) 
a 2.10—2.40 (8H, v^^^^^^M) 
d, e, p 3.00—4.00 
h+l 3.80 (8 xHH-4 y H. -CH-) 
t 4.00—4.50 (6H, OH) 
c 4. 10 (8H, -CH2 -) 
j 4.50—4.80 ( 4 xH, -CH-) 
n 4.80 (4H, CH) 
b 6. 75—7. 00 (1 6 H, ^^m) 
[O 0 9 4] SlUfeWS [0 0 9 5] -eojg*, Mn = 3. 2X10®. Mw/ 

/P2. 7 y ?/ h/W (3. O^/W/y^/h/l^) ^^V\ ^ /W:65#e>ttfCo r<OMn<Ofllti. ftJ(?Pi4c 1 5>^;J)^bBg:*: 

(Dm<oj^\iLmmm 4 ^ i^«o»fp-e^y -^-^s-g^ l (D^i^^t^^^-r^ t {.ftunm 3. 4x10® tx< 
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[00 9 61 :i<?D3K!;"^— 2kgS:l, 4i^:^^'^>10 
10]) y Vj\^^M7L. ^^at? 1 0 ^rflffli^ \.tLt^^. 

^^^r^^t^j^^ /-/i^-r^m^i.. mm^j^tr^mm^'^ 

[00 9 7] Z.CO^])'^—^^. *HNMRio,i:O^I r;^ 
h/i^(DmmcXO. Eg*:ffiM§l^y tr::l/^T/^'=3- 
^mt. 1 , 7 0 0 -Cfc 19 . nwm i, 800tJ:<-S: 



I 



[0 0 9 8] w<DBg*:^2Ky If^/WT/V^— 3 1 g 
«rJRe7K2 8 8 5 gl::9 5t:-C»»byS:o 

^3 0t:(C^i$U. 3 6%:^K2 7 0 gSr^;t^^. 
^fVTfVy'M K 1 9 5 g ^Mtl. Mfeft^SrWa^-^ 

^bfifl6 5. 2%-Cfco:/t:o 

[00 991 < Eg*ffiMS!Jl^ y ^Vi^/Vtr^-yVin— 
>^HNMR. CDCl3f>SI3e 

[{b4 2l 



c d 



CH3 



g ?CH3-| 
0>-C5 b-CH-fCH2-CHferCH2-CH„ 

6 (ppm) : f 1.20 (1 2H. CH3 ) 

g+i 1.40--2.00 (6mH, -CH2 -) 

a 2.10—2.40 (8H, \y^X2^^^l^^) 

d, e, h. 1 3. 00-^4. 00 

c 4.10 (8H. -CH2 -) 

k 4.65 (4H, CH) 

b 6.75-'7.00 (1 6H, 

j 7.10 (2 OmH. ^mm) 



[0 10 0] <Eg>*:^MM5^f y tr:^/ur/w=i— /w>ii«i 

[0 1 0 1 1 <Bg*mM^JKy b*r:./Py^7-/^>'H 



NMR. fi*SI{bDMSO«PJffl;£ 

[{t:4 3l 



g 



0CH3 

I 



1 



4h 



6 (ppm) : tf— 



CH3 k 

k 0.90 (1 2 xH, CH3 ) 
f 1.20 (1 2H, CH3 ) 
g+i+k 1.00—2.00 (3 2 xH-f8 yH, -CHg-) 
a 2.10—2.40 (8H, i/iJ' n^^i^:^^) 
d, e, q 3.00—4.00 

h, t 3.80 (8 xHH-4 y H, -CH-) 
n 4.00—4.50 (4 y H, OH) 
c 4.10 (8H. -CH2 -) 
n 4.80 (3 H. CH) 
i 4.50—4.80 (4 xH, -CH-) 
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p 4.80 (4H, 
b 6. 75-^7. 00 

1 0 1 0 2 1 mmm e 

/Vzc— 'r/V2. 0ml (3. hM ^fflV^, 

[0 1 0 31 Mn = 2. 0X10^ >Mw/ 

Mn = 1 . 0 5 (om^mM.m^- y h y ^ ^/i-v y 

:ei^p>Bg*;<7>;K5>^=-d5^^-f-$ ^ Lfciff»ffi2. 1 x i o 
^ i:ct<-e:UfCo 

[0 10 4] rojKy ikg^ji^^y — /W5 y 5/ h/w 

[0 10 5] rco/Ky-^— fi. ^HNMRd3j;tJ^I R:^ 



CH) 

(1 6H, ^^m) 

-g-Sfil. 8 OO-Cfe!!). tfSL^ei, 8 0 0^J:<-Sc 

[0 10 6] ;i<Dra*:»jKy if:=yvry^=j— ^'wa 2 o g 
^^S;ic3 4 1 0 gi;i9 5t:T*^<gbyto 
^5 o^tc^j^u 3 5%j^^i 7 1 ^^tVixJt^k. y 

fco ov^TSl^;:^l^^fe^^6 ot:ic#?ab. 2B*ft^^nfi» 
[0107] < eg*:mMS3^^ y ^ y ^ v y /nf 

^/V>^HNMR. CDC 1 3 tt'lBfj;^ 

[{1:4 4] 



^ b 




-0 0-CH-fCH2-CH-)Hr=rCH2-CHj J 



S-,(CH3)3 Si(CH3)3 



6 (ppm) : tf— ^ 



1 
f 
g 
a 
> 
c 
j 

b 



h. 



I I 

0.90 (3 6mH. CH3 ) 

1.20 (1 2H, CH3 ) 

1.40'--2.00 (8mH, -CHg — ) 

2. 10'-'2.40 (8H, i/^^^^1^>'^) 

k 3. 00-^4. 00 

4.10 (8H, -CH2 -) 

4.65 (4H, CH) 

6. 75'-7. 00 ( 1 6 H, 



[0 10 8] <m^mMM^-^) yf^f^'T ?V'=x^)V>W^ 
[0 10 9] <E9*«M®>Ky \^=^A^yzr.:=-fVr'^^ — 



f 

CH3 



/W>iHNMR. m7k*>fl:DMSOtpaiS 
5] 



P 

OCH3 



/^V- / OV 0 0-CH-(-CH2-C H-CH2-CH^CH2 -Ch%zrCH2 - C H ^ 
\!v ^ 0^ ^ OH OH J 



OH 
t 



OH 
I 



6 (ppm) : If-^ f 

g + k 



e , . q 
h, 1 
t 



i 

1.20 (1 2H, CH3 ) 

1.00'-'2.00 (1 6 xH+8 yH, -CHg — ) 

2. 10'-'2. 40 (8H, i/^ n^^^l^Wi) 

3. 00~4. 00 

3.80 (8xH+4yH, -CH-) 
4.00'-'4.50 (4 y H, OH) 
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c 4.10 (8H, -CH2 -) 

i 4.50-^4.80 (4 xH. -CH-) 

p 4.80 (4H, CH) 

- b + j 6.75'-'7.00 (1 6H+ 1 5 xH. 3SSiS) 

10 1 1 01 bny^MMTKy \f::^/ur^^-/i^n^ mm. mmiim. 
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